Abstract Benzenoid hydrocarbons are condensed polycyclic unsaturated fully conjugated hydrocarbons composed exclusively of six membered rings. Benzenoid system may be represented by different kinds of graphs. Each hexagon of a benzenoid or coronoid system may be represented by a single vertex. In this paper, we find the values of six important degree-based topological indices of molecular graph of benzenoid hydrocarbons. Further, we show that these parameters are highly correlated with physical properties of benzenoid hydrocarbons.
Introduction
Let G= (V, E) be a graph with n vertices and m edges. The degree of a vertex uV (G) is denoted by   G du and is the number of vertices that are adjacent to u. The edge connecting the vertices u and v is denoted by uv [6] .
Chemical graph theory is the branch of mathematical chemistry. It is concerned with handling chemical graphs that represent chemical system. Hence chemical graph theory deals with analysis of all consequences of connectivity in a chemical system. It has found to be a useful tool in QSAR (Quantitative Structure-Activity Relationship) and QSPR (Quantitative Structure-Property Relationship) [8, 10, and 13] . Numerous studies have been made relating to the above mentioned fields by using what are called topological indices. In 1975, Randic [11] proposed a topological index that has become one of the most widely used in both QSAR and QSPR studies.
It has remarked that mathematics is a more effective tool in the natural sciences than might be reasonably expected. Much of the current panorama of chemical theory has been created on foundations that are essentially graph-theoretical in nature. Chemical graphs are now being used for much different purpose in all the major branches in chemistry [1] . Recent studies have shown that the revived resonance theory successfully gives not only quantitative predictions on π-electronic properties of benzenoid hydrocarbons [17] . Graph theory is used to mathematically model molecules in order to gain insight into the physical properties of these chemical compounds. Some physical properties, such as the boiling point, are related to the geometric structure of the compound.
Benzenoid hydrocarbons are conveniently represented through benzenoid graphs made up of hexagons in whereas only two types of vertices appear, that is, vertices with degree 2 and vertices with degree 3 [2, 12] . This generates only three types of edges in benzenoids, that is, 22, 23 and 33 edges where the numerals are the degrees of vertices making up a given edge.
Selected Degree Based Topological Indices
We consider the following most studied degree based topological indices for QSPR study. Randic Index: Historically, the first vertex-degree-based structure descriptors were the graph invariants that now a days are called Zagreb indices however, initially these were intended to be used for a completely different purpose and these were included among topological indices much later. The first genuine degree-based topological index was put-forward in 1975 by Milan Randic in his seminar paper "on characterization of molecular branching [11] " his index was defined as
Harmonic Index: In the 1980s, Siemion Fajtlowicz [18] created computer program for automatic generation of conjectures in graph theory. Then he examined the possible relations between countless graph invariants, among which there was a vertex-degree-based quantity.
Another recently conceived vertex-degree based topological index utilizes the difference between the Geometric and Arithmetic means and is defined as
are the Geometric and Arithmetic means respectively of the degrees of the end vertices of an edge. Recall that the former is always less than or equal to the later. The index was invented by Vukicevic [5] and was named "GeometricArithmetic index".
Arithmetic-Geometric (AG 1 ) Index: Let G = (V, E) be a molecular graph, and   G du is the degree of the vertex u, then AG 1 index [29, 32] of G is defined as SK Index: The SK index [29, 32] of a graph G = (V, E) is defined as 
For recent work on degree-based topological indices, we refer the interested reader to the articles [7, 19, 24, 28, 30, 31 and 33] .
Data Sources and Analytical Method
Energy of benzenoid hydrocarbons are taken from [4, 9] . Eight physicochemical properties of benenoid hydrocarbons have been selected on the availability of a suitable body of data: boiling point (BP), critical temperature (CT), critical pressure (CP), critical volume (CV), GE, LogP, MR, Henry's law. The values are compiled in Table 2 . Table 3 , the correlation coefficient of topological indices with physicochemical properties of benzenoid hydrocarbons are found to be good.
Fig.1. Molecular Graphs of benzenoid hydrocarbons

Results and Discussion
Regression Models:
We have tested the following linear regression model P = A+ B (TI)
Where, P = Physical property, TI = topological index.
Using (7), we have obtained the following different linear models for each degree-based topological index, which are listed below. By inspection of the data in Tables 4 to 9 , it is possible to draw a number of conclusions for the given topological indices like invariants.
Randic Index (R(G)) :
bp = 0.9431 + 0.0189 R (G) (8) CT = -5.6908 + 0.0229 R (G) (9) CP = 19.529-0.3693 R (G) (10) CV = -0.5996 + 0.0136 R (G) (11) GE = 1.6679 + 0.0138 R (G) (12) LogP = -1.0664 + 1.9883 R (G) (13) MR = 0.0979 +0.1149 R (G) (14) Henry's law = 2.0762+ 1.8196 R (G)(15)
Harmonic Index (H(G)) :
The QSPR study of Randic index reveals that R (G) can be useful in predicting the boiling point, critical temperature, critical pressure, critical volume, GE, LogP, MR, Henry's law of benzenoid hydrocarbons also from Table 4 , one can easily verify that Randic index shows good correlation with all physical properties of benzenoid hydrocarbons. We can see that the correlation coefficient value of R (G) with physical properties of benzenoid hydrocarbons lies between 0.972 to 1. Further, the correlation coefficient value of Randic index is very high for the MR of benzenoid hydrocarbons with r =1.Thus the QSPR study reveals that the Randic index is an useful tool in predicting the physical properties of benzenoid hydrocarbons.
The harmonic index did not attract anybody's attention, especially, not of chemists. No chemical applications of the harmonic index were reported so far, but knowing the present situation in the mathematical chemistry we here explore the chemical applications of harmonic index. Table 5 , one can easily verify that Harmonic index shows good correlation with all physical properties of benzenoid hydrocarbons. Further, we can see that the correlation coefficient value of H (G) with physical properties of benzenoid hydrocarbons lies between 0.972 to1. Further, the correlation coefficient value of Harmonic index is very high for the MR of benzenoid hydrocarbons with r =1.Thus the QSPR study reveals that the Harmonic index is a useful tool in predicting the physical properties of benzenoid hydrocarbons.
The QSPR study of Geometric-Arithmetic index reveals that GA (G) can be useful in predicting the boiling point, critical temperature, critical pressure, critical volume, GE, LogP, MR, Henry's law of benzenoid hydrocarbons also from Table 6 , one can easily verify that Geometric-Arithmetic index shows good correlation with all physical properties of benzenoid hydrocarbons. We can see that the correlation coefficient value of GA (G) with physical properties of benzenoid hydrocarbons lies between 0.961 to 0.987. Further, the correlation coefficient value of Geometric-Arithmetic index is very high for the Henry's law of benzenoid hydrocarbons with r = 0.987 1.Thus the QSPR study reveals that the GeometricArithmetic index is a useful tool in predicting the physical properties of benzenoid hydrocarbons.
Motivated by Geometric-Arithmetic index. Here we introduced a new topological index namely, Arithmetic-Geometric (AG 1 ) index. The QSPR study of Arithmetic-Geometric (AG 1 ) index reveals that AG 1 (G) can be useful in predicting the boiling point, critical temperature, critical pressure, critical volume, GE, LogP, MR, Henry's law of benzenoid hydrocarbons also from Table 7 , one can easily verify that Arithmetic-Geometric(AG 1 ) index shows good correlation with all physical properties of benzenoid hydrocarbons. Further, we can see that the correlation coefficient value of AG 1 (G) with physical properties of benzenoid hydrocarbons lies between 0.962 to 0.998. Further, the correlation coefficient value of Arithmetic-Geometric (AG 1 ) index is very high for the MR of benzenoid hydrocarbons with r = 0.998 1.Thus the QSPR study reveals that the ArithmeticGeometric(AG 1 ) index is an useful tool in predicting the physical properties of benzenoid hydrocarbons.
Motivated by Harmonic index. Here we introduced a new topological index namely, SK index. The QSPR study of SK index reveals that the predicting power of SK index for the physical properties of benzenoid hydrocarbons is equally good as Arithmetic-Geometric (AG 1 ) index. Table 8 the correlation coefficient value lies between 0.950 to 0.998. Surprisingly, we could that the correlation of SK index with Henry's law of benzenoid hydrocarbons is very high with correlation coefficient r = 0.998 1. Thus SK index found to be useful tool in predicting the physical properties of benzenoid hydrocarbons.
The QSPR study in Table 9 reveals that the predicting power of sum-connectivity index is very high compared to other degree-based topological indices. The correlation coefficient value lies between 0.969 to1. Further, the correlation coefficient value of sum-connectivity index is very high for the MR of benzenoid hydrocarbons with r =1.Thus the QSPR study reveals that the sum-connectivity index is an useful tool in predicting the physical properties of benzenoid hydrocarbons.
From practical point of view, topological indices for which the absolute values of correlation coefficient are less than 0.8 can be characterized as useless. Thus, the QSPR study of the six degree-based topological indices with physical properties of 26 benzenoid hydrocarbons helps us to characterize useful topological indices with absolute value of correlation coefficient lies between 0.950 to1. 
